Norepinephrine transporter blockade can normalize the prepulse inhibition deficits found in dopamine transporter knockout mice.
Dopamine transporter knockout (DAT KO) mice display deficits in sensorimotor gating that are manifested by reduced prepulse inhibition (PPI) of the acoustic startle reflex. Since PPI deficits may model some of the cognitive dysfunctions identified in certain neuropsychiatric patients, we have studied the effects of transporter blockers on PPI in wild-type and DAT KO mice. Treatments with High dose psychostimulants that block DAT as well as the norepinephrine (NET) and serotonin (SERT) transporters (60 mg/kg cocaine or methylphenidate) significantly impaired PPI in wild-type mice. By contrast, these treatments significantly ameliorated the PPI deficits observed in untreated DAT KO mice. In studies with more selective transport inhibitors, the selective NET inhibitor nisoxetine (10 or 30 mg/kg) also significantly reversed PPI deficits in DAT KO mice. By contrast, while the SERT inhibitor fluoxetine (30 mg/kg) normalized these PPI deficits in DAT KO mice, citalopram (30 or 100 mg/kg) failed to do so. The 'paradoxical' effects of cocaine and methylphenidate in DAT KO mice are thus likely to be mediated, at least in part by the ability of these drugs to block NET, although serotonin systems may also have some role. Together with recent microdialysis data, these results support the hypothesis that prefrontal cortical NET blockade and consequent enhancement of prefrontal cortical extracellular dopamine mediates the reversal of PPI deficits in DAT KO mice.